Cholecystokinin and neurotensin inversely modulate excitatory synaptic transmission in the parabrachial nucleus in vitro.
Cholecystokinin and neurotensin are present in fibres innervating the parabrachial nucleus and have previously been shown to modulate the flow of visceral afferent information through the parabrachial nucleus to the cortex in the rat. This study examined the effects of cholecystokinin and neurotensin on synaptic transmission in the parabrachial nucleus using a pontine slice preparation and the nystatin perforated-patch recording technique. Stimulation of the ventral, external lateral portion of the parabrachial nucleus elicited glutamate-mediated, excitatory postsynaptic currents in cells recorded in the parabrachial nucleus. Bath application of neurotensin dose-dependently and reversibly enhanced, while cholecystokinin attenuated, the evoked excitatory postsynaptic current. In addition, the frequency of spontaneous, miniature excitatory postsynaptic currents recorded in parabrachial nucleus cells was significantly increased by neurotensin and decreased by cholecystokinin application. Paired-pulse depression was also enhanced and decreased by neurotensin and cholecystokinin, respectively. These synaptic changes induced by neurotensin and cholecystokinin were not accompanied by changes in input resistance of parabrachial nucleus cells over a wide voltage range (although neurotensin reduced an outwardly rectifying conductance at potentials positive to -20 mV), nor did these peptides alter the inward current induced by a brief bath application of the glutamate agonist, alpha-amino-3-hydroxy-methylisoxazole-4-propionate. The neurotensin antagonist, SR48692 (100 microM), completely and reversibly blocked the neurotensin-induced enhancement of the excitatory postsynaptic current. The non-selective cholecystokinin receptor antagonist, proglumide (100 microM), completely and reversibly blocked the cholecystokinin-induced attenuation of the excitatory postsynaptic current. In addition, the selective cholecystokinin-A receptor antagonist, L-364,718 (10 microM), but not the selective cholecystokinin-B receptor antagonist, L-365,260 (100 microM), blocked the effect of cholecystokinin on synaptic transmission. These results suggest that neurotensin and cholecystokinin act at presynaptic neurotensin and cholecystokinin-A receptors, respectively, to modulate excitatory synaptic transmission in the parabrachial nucleus.